A N N O T A T I O N EPIDEMIOLOGY OF POLIOMYELITIS
T ~t E P I D E M I O L O G I S T is often conventionally regarded as a person who, after the epidemic has past, sits down, draws up some tables which subdivide the cases into certain well recognized characteristics, does a few sums and then presents an analysis of disease behaviour. Much of our fundamental information regarding infectious diseases was extracted in this way, although the early epidemiologists quickly appreciated the importance of one principle: the period in the armchair was most fruitful when preceded by the wearing out of a great deal of shoe leather in order to improve the accuracy of the statistics by the detection of unnotified cases and t o study in detail any suspected causal associations.
As an increasing range of laboratory methods become available, the epidemiologist was able to gain further information and precision, not simply by the confirmation of clinical diagnosis, but also by carrying out studies of the distribution of the parasite in the community. The two papers 011 poliomyelitis which are published in this issue of the Journal are good examples of the way in which the modern virus laboratory can materially assist the epidemiologist.
It is already well recognized that the big difficulty with an infection like poliomyelitis is the fact that the diagnosed paralytic cases, which in the past often seemed quite unrelated to each other, represent merely a fraction of the total infections. Iceberg-like, there lies underneath the surface a much larger mass of quite unrecognizable material. The great value of what has been called 'serological epidemiology' has lain in its demonstration that under certain environmental conditions poliomyelitis is a very common infection, of which the paralytic case represents an almost unusual accident.
Much of our knowledge on this subject stems from the laborious studies of teams of American virologists and epidemiologists who have extended the range of their work to many parts of the world and who have thus made a great contribution to our understanding of poliovirus behaviour. These investigations have shown that there is wide variation in the results from community to community. In some areas (e.g., Cairo) the infant population seems to be heavily bombarded by the virus so that at a very early age a natural immunity has been acquired by practically the whole community. In the United States the picture is more variable, but as a general rule, the acquisition of immunity occurs at a much later age, although, when communities are compared, it is those with the highest standard of living which are slowest to acquire immunity. At the other extreme may be placed communities like the Alaskan Eskimos where the possession of antibody is confined to certain ages and correlates very precisely with the dates of occurrence of recorded epidemics.
More recently, British studies by Fallon, at Liverpool, and Dick, in Belfast, have shown that poliovirus antibody is acquired by the children of these areas at a very early age. The Scottish results thus fall into line with the Liverpool and Belfast findings. The early age of acquiring immunity places Scotland among the 'backward' areas in which the social conditions are such as t o encourage early infection. The samples drawn from the hospital patients in Glasgow and Dundee no doubt contain a large proportion of children from the worst housing conditions in these cities. The importance of social conditions requires underlining, for the differences between 'advanced' and 'backward' communities is of the same order as the differences between the highest and the lowest social classes in any one country.
The age-distribution of paralysed cases agrees with the information obtained from these serological studies, for, in Scotland, the majority of cases occur in the first 5 years of life. This is a finding of some relevance, for it emphasizes the importance of defining cases more precisely as 'paralytic' or 'non-paralytic'. The latter description must be recognized as having a very vague meaning, for there can be no doubt that the non-paralytic poliolnyelitis syndrome is produced by other viruses. Indeed, it might be suggested that the term is undesirable, save when certain epidemiological conditions (contact, etc.) leave little doubt of a poliovirus origin. Such a con-clusion indicates the need for very detailed clinical study of patients who are the subject of virological investigation in the hope that it might lead to a simpler differentiation of the different syndromes, for the isolation of virus from individual patients is costly and time-consuming.
But if Scotland and England show very little difference in the age at which immunity is acquired, it is still the case that the epidemic behaviour of poliomyelitis in the two countries has not been exactly similar. Although both countries experienced their first large outbreak in 1947, there have been since then several occasions when an increased prevalence in one country has not been observed i n the other. The virus isolations recorded in Scotland during 1956 may help to explain this, for it is a curious fact that in that year types 1 and 2 viruses were most commonly isolated i n England where there was a moderate increase in paralytic cases; whereas in Scotland, where the 'polio season' was a quiet one, the prevalent viruses were types 2 and 3. But even if this does contain an explanation for the differences in epidemicity, it merely raises further questions; for it is hard to understand why such differences should exist in two communities so near and so similar.
Apart altogether from their intrinsic interest, these results may contain indications for practical application. A poliovirus vaccine is now available which can be expected to reduce materially the numbers of paralytic cases. These studies would suggest the need, in Scotland, to concentrate on vaccinating children before the third year of life in order to forestall natural, and perhaps dangerous, infection. Of no less importance is the fact that the children of parents in the higher social groups have less chance of acquiring immunity, so that as adults many remain susceptible. There would be some sense i n publicizing this fact and, in particular, in encouraging the vaccination of pregnant women, who are particularly susceptible to a severe form of polio, especially in the professional and, if we may be excused the term, other higher income groups.
